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1. Introduction
The future of publishing, including educational publishing, is digital. The 
transformation from paper and ink to software and hardware has already 
begun. Over the coming years, it is likely that this evolution will continue 
and perhaps gather pace. There are clear advantages in going digital that 
are driving this change and some of the barriers that have impeded it are 
beginning to fall away. It is not necessarily the case everywhere, but at 
least in the parts of the world where sufficient investment has been made in 
the telecommunications infrastructure to allow fast Internet data transfers 
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to occur and where there has been a sufficient development of digital 
commerce, it is true that digital publishing brings many advantages.
Educational publications, especially those to do with language learning, 
present a more difficult challenge to convert into a digital format than other 
types, however. This paper will, therefore, first examine the reasons that may 
motivate stakeholders to support the conversion of educational materials 
from print to digital format. Secondly, the features of educational publications 
that present an added challenge in the conversion process will be examined. 
This will be followed by a look at the advantages and disadvantages of digital 
publishing compared with traditional print publishing. Fourth, this paper 
will examine the technologies and tools required for digital publishing of 
educational materials, and will review several software products to report on 
the strengths and weaknesses of each.
2. The motivating factors for stakeholders to embrace
 digital educational materials
In the field of education publishing there are the following basic 
stakeholders: producers (consisting of authors, publishers and/or 
educational institutions) and end users (teachers and students). These five 
groups each stand to benefit in both different and sometimes also in shared 
ways from the development of educational materials in digital format. The 
root cause of these advantages is due to the way that digital materials are 
delivered from the producer to the user and the material from which the 
product is made. The digital format is more easily modifiable, as it never 
exists in a fixed state. To change printed materials, the original end product 
must be discarded entirely and a wholly new version of the product must 
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be created from the raw materials (paper and ink). Then the product has to 
be physically transported to the retailer and customer. Digital products are 
typically distributed over the Internet from producer to retailer to the end 
user. The products are usually purchased remotely, which requires customer 
identification and location to be established first. Thirdly, digital products do 
not take on an independent physical form. They are stored within a machine 
or can be accessed remotely by a machine. The replacement of a digital 
product and getting it to the end user simply requires a re-sequencing of the 
binary code and sending it in a stream of data to the user over the Internet. 
The differences in the material composition and the method of delivery of 
digital material compared with traditional paper and ink, lead overall to: a 
lowering of financial costs and an easing of the amount of labour required to 
produce, modify and deliver materials; a stronger and closer link between 
producers and users; and a quicker and more convenient way to either 
deliver or acquire products.
Looking at the stakeholders in turn, it is possible to see the following 
possible advantages. For authors, there is easier access to the educational 
materials market and to reach end users. In the past, those authors wishing 
to publish traditional educational materials (at least in a commercial form 
and/or to a wide audience) required the services of a publisher and a printer. 
The publisher would assess the author’s material in terms of suitability, 
quality, marketability, and cost, and make a judgement as to whether or not 
to accept it. The vast majority of material presented to publishers by authors 
was and still is rejected. Moreover, the publisher would take the majority of 
the revenue from the sales of the material. If the author self-published the 
material, then the author would have to find the money required to pay for 
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the printing, transportation, marketing and all of the other costs involved. 
In financial terms, it is not clear whether or not it is more advantageous for 
the author to use a publisher or to self-publish. The author would also have 
to devote time and labour to administrative and marketing tasks. The time 
that would have to be devoted to such tasks would mean that there was less 
time to spend on creating materials. Again, whether it is more advantageous 
for an author to use a publisher or self-publish, is not clear. What is clear is 
that authors who chose to self-publish did not have to overcome the first, 
sometimes insurmountable hurdle of having to submit their material for 
assessment by publishers.  For authors, with digital publishing many of the 
economic barriers to independent publishing are removed or substantially 
reduced. Arguably, distribution of materials to the end user is made 
substantially easier, too. Additionally, although the barriers of publisher 
assessment and the retailer are not eliminated altogether, they are reduced, 
making it easier for authors to reach the end user. For content creation to 
take place, an author requires just a relatively modest financial investment 
in a personal computer and the appropriate software. The greatest cost 
for the author will be in terms of time to first learn and then refine skills 
such as material design and the laying out of pages attractively with the 
software. These are tasks normally carried out by skilled individuals hired 
by the publisher. Revision of materials is also a lot easier and quicker. With 
traditional printed materials, a substantial proportion of a commercial print 
run must be sold before it is economically viable to revise and reprint the 
material. This is not the case for digital publications. Improvements and 
corrections can take place at any time and can be made available to the 
end user immediately, if so desired. This is an advantage enjoyed by both 
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authors and publishers. It is also of benefit to the end user, especially if the 
product is in need of urgent correction or improvement.
Publishers share with authors many of the advantages of going to digital 
publication. For publishers, the benefits of digital publishing are cheaper 
production, distribution and revision costs. The risk involved in publishing 
material is reduced, allowing publishers to produce more titles more 
quickly because publishers no longer have the burden of dealing with large 
amounts of unsold stock, which is both a financial and logistical problem. 
The administrative and logistical cost of dealing with a large number of 
distributors and/or retailers is also substantially reduced, as in the realm of 
digital book retailing there are fewer participants.
Educational institutions can also benefit greatly from embracing digital 
publication. All too often, both teachers and administrators at educational 
institutions can have trouble finding an appropriate commercial publication 
to fit the institution’s curriculum and students. Commercial publishers 
usually produce material that covers as many learners as possible, in 
order to maximise its economic potential. In-house publishing has the 
clear advantage that the content creators will surely know the needs 
of the teachers and the needs and abilities of the learners who will use 
their material. With digital publishing, it becomes possible for individual 
institutions to produce more material in-house. Free of the need to have 
a traditional print run large enough to make the unit cost of textbooks 
economically viable, institutions can focus on producing and revising course-
specific educational material that better fits the needs of the curriculum and 
students, down to the level of a single syllabus.
The advantage of digital publishing for teachers again includes easier and 
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quicker access to materials and revisions of those materials. Additionally, 
most formats used in digital publishing allow for some form of interactivity 
and automation. Traditional paper and ink publications are passive, lifeless 
objects, whereas digital publications, depending on the format, have the 
potential to interact with the student, responding to student input, and also 
to send data to others. This allows students to attempt educational tasks 
while using the material, and also for certain types of input to be checked 
and reported to a teacher. For the teacher, there is no need to spend as muh 
valuable class time checking on individual students’ work or to collect books 
or papers or to spend time marking students’ work outside of class. Digital 
publications also have the potential to support more individual methods of 
learning and peer-cooperative learning, so long as the author or publisher 
makes the effort to build that into the product.
Like all of the other stakeholders, with digital publishing, students can 
benefit from easier and quicker access to educational materials and revisions 
to those materials. Digital materials should also be cheaper than traditional 
printed materials, at least in theory, as they are cheaper to produce and 
distribute. Whether the student does benefit depends on the publisher, 
however. Of course, there is the initial cost of the hardware necessary for 
displaying the educational materials. Who pays for this and how much is paid 
varies. In some cases, institutions or local education authorities have made 
a point of providing a personal computer or tablet device to their students. 
Even if students or their parents have to pay for the machine themselves, it 
is quite possible that over several years of study, the financial outlay will be 
offset by other advantages gained from ownership of the device. Students 
will also benefit, as teachers do, from the interactivity potential of digital 
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publications as described above, but again this depends on the efforts made 
by authors and publishers. Another advantage for the student is the potential 
to have a centralised and portable library of educational materials. For the 
student at a school, college or university, instead of spending time each day 
locating and packing the various textbooks required for that day, he or she 
can simply pack one machine into his or her bag. If nothing else, students 
will probably appreciate the lighter load that has to be carried to, from and 
around the place of learning. Finally, students are consumers who are often 
young adults, and maybe more inclined to embrace the latest lifestyle trends 
than others. Many students now own smartphones, tablet devices and/or 
laptop computers. Many expect to consume many different kinds of media, 
such as movies, music, news, etcetera, on mobile devices. These students 
may well expect that there should be no reason not to be able to access 
educational materials in this way, too.
It is clear that each of the stakeholders in educational publishing can 
benefit from the widespread adoption of digital materials. Many of these 
advantages will be shared between the stakeholders, while some advantages 
will benefit one particular stakeholder. What then are the problems 
associated with creating digital educational materials?
3. The features of educational publications that present 
a challenge in the conversion process
When we look at educational publications, we see that they often include 
some features that are not often seen with other forms of publications. This 
is particularly true of language education publications. In some respects, 
dealing with the conversion and incorporation of these features into a digital 
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product provides an opportunity as well as a challenge.
The first of these features, particularly found in language education 
publications, is that the product is often not just a book with text and 
graphics, but may also include a compact disk with audio material or a digital 
versatile disk (DVD) containing video and/or audio material. In some cases 
there may also be a web site for users to access as well. The opportunity 
arises with digital publishing to combine these two or three separate product 
components into one unified whole. The problems are: firstly, this adds 
complexity to the product design and creation process; and secondly, the 
amount data contained in the product will rise considerably if all of the data 
in the product is self-contained, creating problems in terms of transfer to 
and storage of the product on a playback device. Authors and publishers 
will need to pay attention as to how best to offer products that contain the 
rich media, such as video clips, that can be so attractive to teachers and 
students, without making the products top-heavy in terms of the data 
that they contain. The other factor that comes in to play is which digital 
formats support audio and video media. Not all formats do and the authors 
and publishers will have to make a choice between the attractiveness of 
various features and the extent of the potential market that they are willing 
to abandon for the inclusion of those features in the product. This will be 
explored in more detail in Section 4 (below).
The second notable feature of educational publications is the inclusion 
of various activities used for educational purposes, such as learner 
comprehension of the content and practise of skills and abilities being 
taught. In traditional printed materials, these are often (but not always) 
the places where the user writes something or makes a mark on paper. 
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In a digital publication, such user interaction requires the construction 
of software HTML widgets placed within a publication, which are used to 
handle the interaction. HTML widget construction for educational material 
activities will be looked at in more detail later in Section 5 of this paper. 
There are a wide variety of activity formats in use in educational materials. 
What follows below is a brief analysis of a selection of traditional printed 
language learning textbooks in order to try to identify the most common 
forms of activities.
The survey looked at eight English as a Foreign Language (EFL) 
textbooks. The textbooks were collected from the faculty rooms of several 
universities in Tokyo, Japan. These are books that have been left in those 
locations for teachers to examine by sales representatives of publishing 
companies, so it may be assumed that the books form a representative 
sample of the products that each company has to offer. Many of the books 
were focussed on listening and speaking, although a few were focussed on 
writing and/or reading, or the four skills of speaking, listening, reading 
and writing. The first unit of each book was examined to identify the kind 
of activities used in the book and the purpose that they serve in the books. 
The reason why only the first unit of each book was examined was due to 
constraints of time to spend on this survey and in the assumption that most 
textbooks of this kind follow a regular organisational pattern, so that the 
activities found in the first unit would be indicative of the activities used 
throughout each book. The activities were analysed in terms of whether or 
not they could be converted into a digital activity through the use of software 
code that would allow for interactivity by a digital book user, and whether 
such activities would be automatically checkable by machine or whether 
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they required a human to review the user input, in order to assess its 
accuracy. The factors shaping the assessment of whether the data collected 
in a activity is machine checkable or not are: a) that if the answer comes 
from a pre-determined list of options for the student, it is machine checkable 
or; b) that the shorter the answer when there is not a pre-selected set of 
options for the student to choose from, the more likely the student’s input 
is to be machine checkable. In all, over the eight books, 21 different activity 
types were observed. Some books had a great number of activities per unit 
and others much fewer. The three sections in Appendix 1, Results of a survey 
of EFL textbook activities, show a summary of the data collected as part of 
this survey for each book. What follows below is a brief discussion of the 
findings.
It is possible to see that there are many activity types that are easy to 
convert to a digital form and few that are not. Of the activity types that are not 
easy to convert, the most common factor is that they involve speaking and 
listening by the user with a partner or in a small group. While it is perfectly 
easy to give the instruction for the users to do this kind of activity, there is 
little else that can be done within the digital book. This kind of activity is also 
very difficult (if not impossible) to check by machine and requires a human 
to assess the performance of the users engaged in this kind of activity. 
Unfortunately, these kinds of activities are clearly and understandably quite 
common in EFL textbooks that are focussed on speaking and listening.
With EFL textbooks that are focussed on writing, activity forms that 
involve writing longer answers are the most difficult to deal with in terms 
of machine checking, as the variety of possible correct or acceptable 
answers becomes very large indeed, and it is difficult to anticipate and time 
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consuming to programme the software to take account of all of the possible 
variations that might be associated with a written answer to a question. 
The most difficult activity type to machine check is any that involves the 
user giving input based on their individual experience. Arguably, this is 
impossible to machine check due to the huge number of possible answers, 
and only a human is capable of checking this kind of information at present.
On the other hand, the activity forms that are straightforward to machine 
check are those such as choosing true or false, choosing A or B, short gap 
fill, multiple choice, select multiple items from a list, correctly sequencing 
or numbering items, spelling, and matching images or words. All of these 
forms of activity have clear, single correct answers and a limited number 
of incorrect answers, and are consequently much easier to programme for 
in the software. These activity forms turn up in EFL textbooks of all types. 
One activity type that is common in EFL textbooks focussed on writing and 
which is more difficult to machine check is highlighting parts of a sentence 
or paragraph and often also includes the task of correcting errors within that 
piece of writing. Currently, this seems more difficult to implement digitally 
(as may become apparent when Appendix 2 is discussed in Section 5 of this 
paper), but this kind of activity may well become easier to handle in the 
future.
4. Advantages and disadvantages of digital publishing
 compared with print
It might be unusual, but it is probably better to start by examining the 
disadvantages of digital publishing because, after doing so, it might seem 
that there is not too much to recommend digital publishing to any of 
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the stakeholders after all. There are several major problems with digital 
publishing, of which the most important and most obvious is that before one 
can open a digital book, one needs to have an eBook reading device. This 
requires a considerable financial outlay by the student, parent, educational 
institution, government or education authority. To buy tablet device market 
leader Apple’s entry level iPad mini 2 in March 2016 would cost an individual 
retail customer USD 269, EUR 289 (in Spain), GBP 219, or JPY 31,800. 1）
There are many tablet devices on sale that are cheaper, but as will be seen, 
cheaper is not necessarily best.
The second problem is that digital book standards are not yet fixed and 
are still developing. There are over 30 different software formats used to 
produce so-called eBooks.
 2） Open standards software called EPUB was 
created by the International Digital Publishing Forum in 2007, with the goal 
of making it possible for many devices to be able to read eBooks produced 
in this format, but the EPUB format is still being developed and currently 
stands at version 3.0.1. Unfortunately, not all devices can read EPUBs 
created with this standard. For example, Amazon, which had around 60-
65 per cent of the US eBook market in 2013, 3） does not support EPUB with 
most of its Kindle devices. Only the company’s Kindle Fire device supports 
EPUB, and then only when an additional EPUB-reading application has 
been added to the device. 4） On the other hand, Apple decided to enhance the 
EPUB3 standard by adding non-standard features, but in doing so they have 
made their version of EPUB (called iBooks) proprietary. This means that 
while many devices can display EPUB publications, especially EPUB2, only 
Apple devices can display iBooks publications.
The obvious problem with the diversity in devices and their capabilities 
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and the diversity in software in which eBooks are written is that: consumers 
do not know which hardware products to buy; educational institutions, 
governments and education authorities do not know which hardware devices 
to supply; teachers cannot be sure that the eBook publication that they 
want the students to use is available in a format that the students’ devices 
can read, and publishers do not know what is the best eBook software 
format to use when producing digital products. Hopefully, in time, this 
chaotic situation will improve and it would seem that the best chance of that 
happening lies with the broader adoption of the EPUB3 standard. It would 
also be a positive development if the enhancements to EPUB3 that Apple 
made when it created iBooks were made part of the next EPUB standard, as 
some of these (such as reading text aloud to the user), would appear to have 
some usefulness in terms of educational publications.
Before turning to the advantages that digital publishing might bring for 
educational materials, it is important to understand that only one software 
format (Apple’s iBooks) currently supports all of the potential design or 
functionality described below. There appears to be no serious competitor 
to iBooks (as an eBook software format), even though iBooks was released 
back in 2010, and also no real competitor to iBooks Author (the software 
application used to create iBook publications) released in 2011. Although 
there is only one software format capable of producing highly interactive 
digital publishing material, that is not to say that the iBooks format does not 
have a large installed base in terms of being readable on a large number of 
hardware devices. Ever since the launch of its iPad tablet device, Apple has 
been the market leader in that sector of the computer industry. In 2011 it had 
as much as a 61 per cent share. 5） In 2015, it still was the market leader with 
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a 24 per cent of the market. 6） (It should be pointed out that the main reason 
for this fall in the iPad’s market share has been due to the plethora of new 
hardware devices from other manufacturers reaching the market rather than 
the drop in the total number of iPads being sold.) In addition to this, digital 
publications in the iBooks format are also readable on other Apple devices, 
such as Apple Macintosh computers and iPhones.
To examine the possible advantages of the digital publishing of 
educational materials, there follows a description of goals that producers of 
digital educational publications should attempt to meet. The primary focus 
is on the potential benefits that can be enjoyed by students and teachers, but 
these features should also be important to authors and publishers.
1. The digital publication should allow the user to access remote tools 
and data. This means, for example, linking to a video or audio clip, or to a live 
data feed from the Internet, to allow the user to have the latest information, if 
the information within the publication is likely to change over time.
Adding audio and video material to eBooks is a common enhancement to 
eBooks, and according to eBooks Architects, a consulting agency for authors 
and publishers, Apple’s iBooks format has the best support for embedded 
audio and video, while support in Amazon’s Kindle format is poor.  7）
Unfortunately, embedding audio and video material within the package of 
files that an eBook accesses on the user’s device will greatly increase the 
file size of a digital publication, so it often makes more sense to store the 
audio or video content remotely and link to it over the Internet as and when 
it is needed. Understanding what a particular device or eBook format will 
support in terms of embedded media is a difficult and time-consuming task. 
At least for the EPUB3 format there is now a testing support grid, where 
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the results of tests carried out by members of EPUB3 on different reader 
software formats on various underlying operating system software and 
hardware platforms can be reported. This can be found currently at http://
www.epubtest.org.
2. There should be an abundance of digital activities available that meet 
the requirements of the educational material or, in the case of a digital 
publication that is being converted from a print publication, at least offers 
suitable digital activities to those found in the original print publication.
It is not necessarily a difficult thing to produce digital activities using 
open standards code. An EPUB uses the same kind of code that is used to 
create modern web pages (XHTML, CSS and JavaScript). Amazon’s Kindle 
format and Apple’s iBooks format both use the same code languages. 
What marks out Apple’s iBooks format as different is that it uses so-called 
HTML widgets, added to the standard iBooks format file and written in 
the same open standards code languages (XHTML, CSS and JavaScript), 
that allow for the creation and inclusion of digital activities within a digital 
publication produced in the iBooks file format. Other software programmes 
for EPUB creation could also use this concept and method to add enhanced 
functionality, but apparently other software programme makers do not 
consider this a development priority. In the case of the Apple iBooks format, 
third party software developers have been busy coding a large number of 
HTML widgets to provide a great variety of different digital activities for use 
in educational publications. This will be looked at in more detail in Section 5 
(below).
3. Students should be able to input their ideas or make their choices on 
their hardware device as easily as writing on a page in a traditional printed 
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book, but in addition, students should be able to receive rapid feedback on 
their input, such as checking for errors, suggestions for identifying their 
own mistakes, and other tasks usually carried out by the teacher in the 
classroom.
It is perfectly possible to do this to some degree with the use of JavaScript 
within HTML widgets in the iBooks format, but does not appear to be 
available with other eBook file formats, although there is no reason why 
it should not be. As was discussed in Section 3 (above), there are some 
limitations, however. Not all activity types are suitable to be checked 
automatically by the machine. In particular, written or spoken long answer 
questions in a free form are not suitable for checking. As long as activities 
rely on gap fill, short answers (one or two words), multiple choice or 
sequencing tasks, student input can easily be read and feedback prepared 
for the limited number of eventualities.
4. Teachers should be able to check the ideas and choices that students 
have made and, where applicable, the data should either be automatically 
sent to a database or made available for inclusion in a spreadsheet 
programme.
5. Teachers should be able to enjoy the time-saving and labour-
saving benefits of automated marking of students tasks, with the additional 
advantage that the machine marking will be standardised, avoiding any 
possibility of subjective marking due to human frailties, such as tiredness or 
boredom.
6. Students and teachers should be able to use the digital publication as 
a nexus for communications from students-to-student, from student-to-
teacher, and from teacher-to-student, if they so wish to do so.
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HTML widgets with JavaScript can be used to accomplish the features 
listed in points 4-6 (above). Again, these features require the author and 
publisher to put in the effort required to add them to the design of the 
digital publication. In Section 5 (below), when HTML widget production 
software is discussed, some of the simpler, off-the-shelf arrangements 
will be introduced. For a more sophisticated system, linking to a secure 
database, professional help would be needed to write more sophisticated or 
customised code in order for the HTML widgets to have such functionality.
A recent development has allowed teachers in certain classroom 
environments to have more control over students using digital materials. 
In March 2016, Apple launched an app for its iPad tablet device called 
Classroom that allows teachers to control a group of students using iPads 
in a managed campus environment, where hardware devices are set up for 
use under a Mobile Device Management server. The digital content on the 
students’ devices, whether apps, web site pages or eBooks, can be controlled 
by the teacher for the purpose of starting, focussing, displaying, sharing or 
stopping each and every student’s work, either individually or collectively. 8）
7. A digital publication that is being converted from a print publication 
should have a layout that matches or is suitable for the hardware device that 
it is being read on, without sacrificing the positive attributes of the original 
print layout.
In order to keep the layout of a traditional printed book, it may be 
tempting to just create an eBook from files in the ubiquitous Adobe PDF 
(Portable Document Format). eBook Architects argues against doing this, 
as unfortunately eBooks created in this way will not be easy to read on a 
smartphone or tablet because the text in a PDF file is static and to make it 
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large enough to be read on a handheld device, the PDF file will have to be 
zoomed. This will result in the user having to scroll left and right in order 
to be able to read all of the text on a line. 9） The EPUB format allows for 
text that is reflowable. It will move and can change size according to the 
screen size or shape, or the orientation of the device (portrait or landscape), 
as it held by the user. The EPUB format also allows the user to change 
the typeface and size of the text. These features of the EPUB format are 
certainly positive attributes for text-centric publications, such as novels for 
adults. This may not be suitable for all textbooks, however. Some kinds of 
books that are not text-centric, such as cookery books, children’s picture 
books, visual arts-oriented publications and some textbooks, are not suitable 
for this treatment. In the case of textbooks, many contain a lot of images: 
photographs, diagrams, charts, drawings, etcetera. When such publications 
are converted into the older EPUB2 format, the layout, especially in terms 
of the relationship between text and images, can become fragmented and 
disjointed. To address this, Apple developed a proprietary fixed layout 
variation of EPUB2, specifically intended for children’s picture books, 
which was eventually incorporated into the EPUB3 format, as well as being 
a feature of the iBooks format. There has been increased support for the 
fixed layout EPUB3 format from Apple, Kobo, Sony and Google, according 
to eBooks Architects. 10） With the Apple iBooks format, one can have both 
reflowable text when the publication is in portrait orientation, and fixed 
layout when the publication is in landscape orientation.
The fixed layout option has its problems as well, however. It is claimed 
that ‘the functionality, usability, and overall user experience these files offer 
are generally very poor.’ 11） It may not be a good idea to create a digital book 
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with a fixed layout that tries to replicate a print publication. A better solution 
may be for the author or publisher to create a digital publication with a 
reflowable layout, which uses a completely new and re-thought design 
that takes advantage of the differences between the two technologies. For 
example, in digital publications the designer is not constricted to working in 
two dimensions: x and y. The digital page can have at least three: x, y, and 
z, with z popping up and out of the page and going back down again, as and 
when needed. With a digital publication, items on a page can change their 
size as needed. They can expand for human attention or interaction and 
contract when not in use. This is exactly the kind of behaviour that Apple’s 
iBooks format HTML widgets exhibit when they are activated or deactivated 
within an iBooks publication. When converting a print publication to a digital 
one, if the author or publisher is working with a print file in Adobe InDesign 
(the market leader for professional grade desktop publishing), the print 
file can be imported into Apple’s iBooks Author as a fixed layout. Then the 
author or publisher can adjust the design to get rid of the elements that are 
no longer needed in the digital publication’s design. For example, exercises 
that appear on the printed page are redundant in the digital version. In 
printed books, exercises have to appear on the page because the layout is 
static, but in the digital version the layout will be not be static, so elements 
such as exercises can be compressed and buried within an icon and expand 
and become visible when the icon is tapped on or clicked. The exercises 
then contract and disappear from view when their use is over.
In the end, whether the best course is for an author or publisher to use a 
reflowable layout, a fixed layout or a combination of both, may depend on the 
amount of effort the author or publisher is willing to make on perfecting the 
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design and the exact nature of the product being created.
8. Students and teachers should be able to receive revised versions of 
digital publications that include any corrections, improvements or other 
changes that the author or publisher makes to a digital publication after the 
original version has been received.
It is common practice to issue updates to software programmes and there 
is no technical reason that eBooks should be any different. Distribution 
and use of commercial computer software generally requires some form 
of registration of the user’s contact details. Possession of this information, 
allows publishers, distributors or retailers to make updates to the software 
available to the user, usually over the Internet. With eBooks, user 
registration can be handled with JavaScript.
5. Technologies and tools required for digital 
publishing of educational materials
The code languages used to produce eBooks are non-proprietary. The 
main components are: Extensible Markup Language (XML); Extensible 
Hypertext Markup Language (XHTML); Cascading Style Sheets, version 
3 (CSS3) and JavaScript. Because these languages are non-proprietary 
they are free to use and, with the development of EPUB, the production of 
eBooks is becoming increasingly standardised. Consequently, there are 
many software programmes that can create eBook files.
The following is a list of some of the software programmes that can 
be used to produce eBook files: ABBYY FineReader, AbiWord, Adobe 
InDesign; Adobe RoboHelp, Amazon Kindle Textbook Creator, Atlantis 
Word Processor, Booktype, calibre, Calligra Author, eXeLearning, Help 
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& Manual, HelpNDoc, Apple iBooks Author; iStudio Publisher, LaTex, 
LibreOffice, MadCap Flare, Oxygen XML Editor, PagePlus, Apple Pages, 
Quark Xpress, Scrivener, Sigil, Writer2epub. There is an enormous range in 
terms of the sophistication of these software programmes. Some are no more 
than simple word processors with the ability to output files in the Kindle 
format or the earlier versions of the EPUB format, while others are highly 
sophisticated page layout programmes used by the professional publishing 
industry, producing files in the latest EPUB3.0.1 format. As a result, the 
quality and functionality of the eBooks files produced can vary markedly. 
Only one programme, Apple’s iBooks Author, is capable of producing files 
in the iBooks format as well as files in the latest EPUB3.0.1 format. Only two 
of the software programmes are promoted as being educational materials-
centric: Amazon’s Kindle Textbook Creator and Apple’s iBooks Author. 
Although newer than iBooks Author, Kindle Textbook Creator relies on 
using PDF files and can only output files for the Kindle format. It is incapable 
of producing EPUB files of any kind. While Kindle Texbook Creator can 
produce files with audio, video and pop-up graphic content, currently it does 
not have anywhere near the same potential capacity as iBooks Author to 
include interactive content. Moreover, the audio, video and graphic content 
can only be viewed on newer Kindle Fire devices and on Kindle reader 
software on Android OS devices. 12）
The feature of iBooks Author that sets it apart from all of the other 
software is its use of HTML widgets to handle interactive functions within 
the digital files it produces. This is arguably the most compelling reason to 
use the programme for the production of digital publications. The widgets 
that are included with iBooks Author come in nine basic types: Gallery 
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(for displaying a series of images); Media (for presenting video or audio 
material); Review (to display a series of questions to the user); Keynote (for 
presenting a slideshow); Interactive image (for displaying a graphic with 
labels and which users can zoom and pan to view in more detail); 3D (to 
include a 3D file that the user can manipulate); Scrolling sidebar (to present 
content that is not part of the main text, which users can scroll through and 
which can include text, images and shapes); Popover (for presenting text, 
images and shapes in an overlay that opens when the user taps on an image 
in the book); and HTML (which allows for the presentation of HTML5 
content).
Although the standard nine widgets described above allow for a 
considerable amount of interactivity, it became clear that much more could 
be done. Several third-party software developers have produced packages 
of many additional widgets that authors can use when creating publications 
in iBooks Author. The two most prominent suppliers of widgets are Book 
Widgets (bookwidgets.com) and Bookry (bookry.com). Both of these 
developers offer in excess of 30 different widgets each for use in iBooks 
Author. These are free to individual teachers who wish to author their own 
iBooks (even commercially), but carry the branding of the suppliers on the 
widgets. For educational institutions and publishers, both of these suppliers 
offer paid-for widgets without branding. Many of the widgets offered by 
Book Widgets and Bookry are similar in design and function and replicate 
most activities to be found in traditional print-based textbooks. There are 
some differences between what the two suppliers offer, however.
Appendix 2 lists all of the widgets that Book Widgets and Bookry currently 
offer. The widgets have been divided into six categories according to the 
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function that they perform or the kind of content that they handle. These 
are: 1) Test and review widgets; 2) Games widgets; 3) Pictures and video 
widgets; 4) Math widgets; 5) Embed third party widgets; 6) Miscellaneous 
widgets. In some cases there are widgets that could be placed in more than 
one category, but in these instances the widget appears in just one category. 
Where both companies offer widgets that are broadly comparable in terms 
of the functionality that they provide, these have been listed alongside each 
other.  
From Appendix 2, it can be seen that Book Widgets has a much more 
comprehensive offering of review and testing widgets compared with 
Bookry. The Book Widgets Quiz widget appears to cover almost all of 
the activity forms found in the survey of print textbooks described in 
Section 3 (above). Currently, Bookry does not offer nearly as many activity 
forms in its Quiz Builder widget, although the company claims it will be 
substantially expanding the number of activity forms it offers in the near 
future. Book Widgets also offers more than Bookry in the pictures and 
video category and slightly more widgets for games and mathematics. On 
the other hand, Bookry offers more than Book Widgets in areas such as the 
embedding of third party content and also in the miscellaneous category. 
In this way, Bookry offers more in terms of features that are not available 
in printed books, while Book Widgets may be better at offering features 
and functionality that replicates the activity forms that are found in printed 
books. The potential offered by Bookry is exciting because new pedagogical 
approaches can be explored using these new features. For example, 
Network, one of the textbooks examined as part of the survey discussed in 
Section 3 of this paper, has as part of its focus the exploration of learning 
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and practising English through social networking. If Network is converted 
into a digital publication, its authors may be able to take some of Bookry’s 
social networking widgets and use them in ways that would not have been 
possible with the old paper and ink version. When transforming a product by 
using a new technology, it is not enough just to replicate the features in the 
old form of the product within the new one. The new version of the product 
should allow for a host of new possibilities. Otherwise, what is the point? 
With an EFL textbook, if the new possibilities are to do with educational 
opportunities, that is most exciting.
The area where both of these companies’ offerings may be unsatisfactory 
may be in terms of the customisation of the style and design of widgets. 
Book Widgets, for example, only offers customisation of its off-the-shelf 
widgets in terms of the typeface, colours, borders, and shading. The layout 
of each widget is fixed. Moreover, customisation is only available for 
paying customers. Also, Book Widgets require teachers who use widgets 
in the classroom via the company’s app or web site to pay for a plan (but 
not students and others who only read widgets). Pricing for teachers and 
publishers is on an annual subscription basis. Bookry’s pricing plan is applied 
on a per-book-basis, rather than on a per author, institution or publisher 
basis, and then only for unbranded widgets. Authors and teachers do not 
have to pay for widget analytics or emailing of widget user’s performance 
data. Both companies offer bespoke widget construction for publishers or 
educational institutions for a price that would appear to be negotiable based 
on the resources and needs of the customer.
The alternative to Book Widgets and Bookry is for the author or publisher 
to develop widgets by themselves. This will give the user full control over 
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the design of the widget. The disadvantage is that it is necessary to learn to 
write code for the creation of the widget. Some parts of this process have 
been made easier by the release of specialist widget creation software, such 
as Apple’s iAd Producer. This software handles the design and appearance 
of the widget’s interface, but it does not handle what happens to the data 
that the user enters. To do this requires knowledge and writing of JavaScript 
code, which must be added to the widget, so that, for example, when the 
user clicks a button, the data that has been entered is processed. If writing 
JavaScript is too much of a task for the author or publisher, it will be 
necessary to seek the services of a professional software engineer.
6. Conclusion
It is clear that there are many good reasons why the main stakeholders 
in EFL textbook publishing (authors, publishers, educational institutions, 
teachers and students) might be sympathetic to the transformation in 
publishing from paper and ink to digital products and the potential that exists 
for it to bring many positive changes to their situation. The opportunity for 
students to get rapid and automated updates to digital publications, swift 
feedback on their work on exercises within a digital book, and the chance 
to lighten the load by dumping heavy bags full of paper books is surely 
appealing. For teachers, the opportunities to enjoy automated marking 
of student work and receive students’ scores and other performance data 
must be appealing. For both students and teachers, the fact that digital 
publications have the potential to provide dynamically updated content is 
surely also a major attraction. The economic and practical advantages that 
digital publishing provides to authors, publishers and educational institutions 
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are clearly factors that those stakeholders will find appealing.
On the other hand, the fractured nature of the market in terms of 
competing software formats and hardware platforms, must surely be the 
biggest obstacle impeding the move to digital materials. When the digital 
publishing format that has the best features for educational purposes 
(iBooks) is only available for a minority of hardware devices (Apple’s), it is 
a problem for all of the stakeholders in educational publishing and one can 
only hope that this will change in the future, either by the most attractive 
features of iBooks being brought into the open standards EPUB format or 
by iBooks publications being made available on a wider range of hardware 
devices and operating systems. Alternatively, those involved in hardware 
procurement for education could make more of an effort to choose the 
platform that is regarded as the best for hosting education-oriented digital 
publications.
For those authors and publishers who do care about providing students 
and teachers with the most feature-rich digital publications, iBooks is the 
software platform of choice, even if it is proprietary one. Since the launch of 
the iBooks format in 2010, a rich ecosystem has developed, with third party 
developers such as Book Widgets and Bookry providing HTML widgets 
for authors and publishers to plug into their digital publications. These 
widgets do not just replicate the exercises to be found in traditional paper 
and ink books, but actually allow features and functions that have never been 
possible with traditional textbooks before, allowing for new and exciting 
pedagogical approaches to be explored. That, itself, is as compelling a 
reason as any to be interested in converting textbooks from paper and ink to 
a digital form.
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Appendix 1 – Results of a survey of EFL textbook activities
Part A – Categorisation of activities based on appropriateness for conversion to digital 
forms
Straightforward to convert Somewhat difficult to convert Very difficult to convert
• chart creation
• gap fill
• image matching
• look at pictures
• listen and repeat
• multiple choice
• numbered sequence
• poster creation
• read (and listen)
• (written) short answer
• sentence completion
• select (multiple) from a 
list
• spelling
• true/false (or select from 
A or B)
• word matching
• written paragraph
• written sentence
• highlight (and change/
correct)
• individual free speaking
• speaking with a partner 
or small group
• asking and answering 
questions
Part B – Categorisation of activities based on ability to automatically check user input 
by machine
Straightforward to check Somewhat difficult to check Very difficult to check
• gap fill
• image matching
• multiple choice
• numbered sequence
• select (multiple) from a 
list
• spelling
• true/false (or select from 
A or B)
• word matching
• chart creation
• highlight (and change/
correct)
• sentence completion
• (written) short answer
• asking and answering 
questions
• individual free speaking
• listen and repeat
• look at pictures
• poster creation
• read (and listen)
• speaking with a partner 
or small group
• written sentence
• written paragraph
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Part C – Summary of the activities for each book.
Key:
TA = total number of activities per unit; BT = book type [LS = listening 
and/or speaking, WR = writing and/or reading, 4S = 4 skills]; #R = number 
of activities appropriate for replication in digital form %R = percentage of 
activities appropriate for replication in digital form; #C = number of machine 
checkable activities; %C = percentage of machine checkable activities.
CC = chart creation; FS = individual free speaking; GF = gap fill; HC = 
highlight (and change/correct); IM = image matching; LP = look at pictures; 
LR = listen and repeat; MC = multiple choice; NS = numbered sequence; 
PC = poster creation; PS = speaking with a partner or small group; QA = 
asking and answering questions; RL = read (and listen); SA = (written) short 
answer; SC = sentence completion; SL = select (multiple) from a list; SP = 
spelling; TF = true/false (or select from A or B); WM = word matching; WP 
= written paragraph; WS = written sentence.
Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
Effective Academic 
Writing, Savage, A 
& P Mayer. (Oxford 
University Press)
32 31 97 0 1 1 10 0 0 0
MC NS PC PS QA RL SA
BT #C %C 4 1 0 0 0 1 7
WR 21 66 SC SL SP TF WM WP WS
0 2 0 3 0 1 8
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Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
American Headway 
(1st Ed), Soars, J and 
L Soars. (Oxford 
University Press
23 17 74 0 0 12 0 0 1 0
MC NS PC PS QA RL SA
BT #C %C 0 0 0 6 0 0 0
4S 15 65 SC SL SP TF WM WP WS
1 0 0 3 0 0 0
Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
Words in Motion, 
Olsher, D. (Oxford 
University Press)
5 5 100 0 0 0 1 0 0 0
MC NS PC PS QA RL SA
BT #C %C 0 0 0 0 0 0 1
WR 2 40 SC SL SP TF WM WP WS
0 0 0 0 2 3 0
Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
Business Venture 2 
(2nd Ed), Barnard, 
R & J Cady (Oxford 
University Press)
10 10 100 0 0 3 0 0 0 0
MC NS PC PS QA RL SA
BT #C %C 2 0 0 2 0 0 0
4S 6 60 SC SL SP TF WM WP WS
0 0 0 0 2 0 1
Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
Breakthrough 
Plus, Craven, M. 
(Macmillan)
22 16 73 0 0 3 0 0 1 2
MC NS PC PS QA RL SA
BT #C %C 0 1 0 6 0 3 2
LS 8 36 SC SL SP TF WM WP WS
0 1 0 0 2 1 0
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Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
Get Real – Foundation 
Level, Buckingham, 
A, M Craven & 
D Williamson 
(Macmillan 
Language House)
7 4 57 0 0 0 0 2 0 0
MC NS PC PS QA RL SA
BT #C %C 0 0 0 3 0 1 0
LS 3 43 SC SL SP TF WM WP WS
0 0 0 1 0 0 0
Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
Network, Hutchinson, 
T & K Sherman 
(Oxford University 
Press)
24 17 71 0 0 3 2 0 0 1
MC NS PC PS QA RL SA
BT #C %C 1 0 0 7 0 4 0
4S 10 42 SC SL SP TF WM WP WS
0 0 0 2 2 1 1
Book title, author(s)
& publisher TA #R %R CC FS GF HC IM LP LR
Inspire, Hartmann, 
P, N Douglas & A 
Boon (CENGAGE 
Learning)
25 14 56 1 0 2 0 0 0 0
MC NS PC PS QA RL SA
BT #C %C 2 0 1 11 0 0 3
LS 11 44 SC SL SP TF WM WP WS
0 1 1 0 0 0 1
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Appendix 2 – Comparison of widgets and other services from 
bookwidgets and bookry.
Book Widgets Bookry
Widget name Notes Widget name Notes
Category: Test & Review 
Exit Slip 2 follow-up 
questions on class
Flash Cards Self-study tool text 
& pictures
Quiz Text, images, 
audio, video, text 
multiple choice,  
image multiple 
choice, gap fill 
(single text string),  
short answer, 
picture sequence,  
multiple inline gap 
fill,  table fill, true/
false,  label image, 
checkbox multiple, 
re-sequence word 
order, multiple 
choice math 
symbols, matching 
text strings, 
matching text to 
images, image to 
image matching, 
drawing an answer, 
take a picture. 
Results can be 
emailed, exported 
to Excel or LMS
Quiz Builder Available now: 
multiple choice, 
multiple selection, 
fill in the blanks (in 
line), textbox field 
entry, question 
hint options, math 
support with LaTex, 
calculator. Coming 
soon: table field 
entry, word order, 
match, take photo, 
drag to target, 
graph calculator, 
sketchpad area, 
self-directed 
learning,, random 
question pooling, 
points/rewards/
badges, links to 
other widgets. 
Reader Cloud 
Rooms Enabled.
Split Whiteboard Draw-able area 
alongside scrollable 
rich text
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Split Worksheet Worksheet with 
multiple question 
types (See Quiz 
widget) alongside 
scrollable text.
Timeline A timeline exercise 
for students
Interactive 
Timeline
A timeline exercise 
for students
WebQuest Inquiry-oriented 
lesson format
Whiteboard A draw-able area 
which can be saved 
or sent to the 
teacher
Sketchpad Allows users to 
draw or doodle
Worksheet Similar to the 
Quiz widget with a 
different layout
Checklist Users check off 
items on a checklist
Drag and Drop Users drag images 
around to create 
new ones
Drag and Match Match two images 
together to 
complete the puzzle
Match An uploaded set of 
images is jumbled 
and users have to 
match them back 
together
Notepad Users can add 
notes to an iBooks 
file
Category: Games
Bingo Card Each student 
receives a different 
card
Crossword A crossword puzzle 
generated from a 
list of words and 
descriptions
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Hangman The word guessing 
game based on 
spelling
Jigsaw puzzle Information in 
image form has to 
be re-assembled in 
the correct order
Memory Game Can be used 
for practising 
vocabulary, 
grammar, history, 
mathematics
Memory Users find the 
matching pairs of 
images from an 
overturned set
Mind Map Allows students to 
create a mind map 
about a topic
PairMatching Similar to the 
Memory Game 
widget but all 
images are visible 
all the time
Randomness Students create 
an idea based on 
words or images 
that appear at 
random
Word Search A grid in which 
words are 
embedded
Word Search A grid in which 
words are 
embedded
Maze Allows authors to 
put a maze in a 
book
Reveal Users guess the 
image from a 
peephole or scratch 
away at the image
Slider Puzzle An image is broken 
up into a grid 
and users have to 
slide the pieces 
to reassemble the 
image
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Spot The 
Difference
Users have to 
identify the 
differences 
between two similar 
images
Category: Pictures & Videos
Before/After Allows comparison 
of an object/place 
with before/after 
photographs. 
Can pull a wipe 
transition over 
horizontally
Before and After Allows comparison 
of an object/place 
with before/after 
photographs. 
Can pull a wipe 
transition over 
horizontally and 
vertically
Frame Sequence Shows how 
something takes/
took place using a 
series of  pictures
Hotspot Image A single image with 
hotspots within it
Image Carousel An image 
slideshow, in which 
images can contain 
multiple hotspots
Image Viewer A large, high 
resolution can 
be panned and 
zoomed
Image Explorer A large, high 
resolution can 
be panned and 
zoomed
Piano Teaches students 
how to play the 
piano and read 
musical notation
Random Images Guide speaking 
exercises by 
presenting students 
with random 
images to discuss
3D A 3D image in 
various file formats 
can be manipulated 
by the user
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TipTiles Images from a grid 
can be selected and 
a caption made to 
appear
Vimeo Player Allows video to 
be streamed from 
Vimeo
Vimeo Allows video to 
be streamed from 
Vimeo
YouTube Player Allows video to 
be streamed from 
YouTube
YouTube Allows video to 
be streamed from 
YouTube
360 Panorama Allows for a 360 
degree image to 
be placed in an 
iBooks file and to 
be rotated as the 
device is rotated
In Book Photo Allows users to 
take photos with 
their device and 
add them to the 
iBooks file
SchoolTube Allows video 
to be streamed 
from SchoolTube 
(a moderated 
educational video 
streaming service 
in the USA)
Category: Math
Active Plot Users adjust 
parameters to see 
the effects on the 
plot
Arithmetic Allows users to 
practise basic 
arithmetic 
operations
Chart Users fill a table 
with numerical data 
and a bar chart will 
be updated
Charts Users fill a table 
with numerical data 
and a bar chart will 
be updated
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Spreadsheet Users input data 
to various cells of 
a spreadsheet and 
the computed cells 
are updated
Scientific 
Calculator
Allows a scientific 
calculator to be 
embedded in the 
book
Category: Embed Third Party
Google Maps Allows for the 
creation of 
annotated maps
PDF Viewer Allows for the 
embedding of PDF 
files
PDF Document 
Viewer
Allows PDF 
documents to be 
opened from within 
a book
Web Embed Allows for the 
embedding of web 
pages
Browser Allows web pages 
to be opened from 
within a book
Wikipedia Browser Allows for the 
embedding of the 
latest version of 
Wikipedia articles
Flickr Gallery Allows images 
to be added 
from Flickr and 
which can update 
automatically
iTunes Music Allows audio from 
iTunes to be added. 
Users can listen to 
samples and buy 
music from within 
the iBooks file.
Instagram Gallery Images from 
Instagram can 
be displayed 
and will update 
automatically
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Office Document 
Viewer
Allows an MS 
Office document to 
be opened within 
the book
Open App Allows another iOS 
app (for iPhone or 
iPad) to be opened
RSS News Reader Allows an RSS 
News feed to be 
embedded
Twitter Allows for a real 
time feed from 
Twitter
Ustream Allows video to 
be streamed from 
Ustream
Category: Miscellaneous
Clear Storage Clears all student 
answers in a book
Form/Survey A way to create 
surveys of users to 
gather feedback, 
etcetera
BMI Calculator Allows the user to 
calculate their body 
mass index
Feedback Allows the user to 
give feedback to the 
author on the book 
or each chapter
Interactive 
Fireworks
Allows users to 
launch realistic 
fireworks inside the 
book
Form Builder Simple or advanced 
forms can be 
created and data 
entered can be 
saved locally or 
sent to the cloud
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Code Viewer Allows properly 
formatted software 
code to be 
displayed in the 
book
Reader Cloud This is a social 
platform from 
Bookry for users to 
save and share data
Sound Cloud This is a social 
sound platform 
where users can 
create, save and 
share sounds
Share this Allows users to 
share files with 
other users
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